Successful parasitation of locusts by entomopathogenic nematodes is correlated with inhibition of insect phagocytes.
The entomopathogenic nematodes Heterorhabditis megidis and Steinernema feltiae turned out to be successful antagonists of the orthopteran insects Locusta migratoria and Schistocerca gregaria. The death rate of locusts maintained on nematode-inoculated sand was remarkably high. Even dosages as low as one nematode per cubic centimeter of sand killed approximately 50% of the locusts within 10 days. The impact of parasitation on locusts' immune defense was closely investigated for L. migratoria parasitized by H. megidis. Adult locusts died within 30-35 h after being fed with 50 infective H. megidis juveniles. Within the first 30 h after ingestion of the nematodes, locust hemolymph was assayed for alterations in the humoral and cellular defense components and for the presence of the nematode-associated Photorhabdus luminescens bacteria. Humoral defense was generally low without any correlation to the state of parasitation. There was no detectable activity against Escherichia coli and only little lysozyme-like activity against Micrococcus luteus. In contrast, cellular defense components were strongly influenced by parasitation. Most interestingly, the phagocytic capacity of the hemocytes was already hampered 12 h after oral application of the nematodes, whereas considerable hemocyte death occurred not earlier than 24 h after feeding. The nematode-associated bacteria could be detected in hemolymph of some of the nematode-fed locusts as early as 3 h after feeding and in all hemolymph samples after 24 h. Supernatants from isolated P. luminescens cultures were able to inhibit the L. migratoria phagocytes in vitro; thus the successful parasitation appears to be dependent on an inhibition by bacteria-released compounds rather than on overloading or simply killing of the phagocytic active hemocytes.